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一株分解纤维素能力较强的真菌。经形态观察和 18S rDNA 基因片断分析，鉴定
该菌株为青霉 T24-2。 
对青霉 T24-2 的液态发酵条件进行研究。菌株在含 3％稻草粉、0.25％尿素
和无机盐营养液的培养基中发酵 4 d,自然 pH，30 ℃，130 r/min,菌株的 CMC
酶活（羧甲基纤维素酶活）和滤纸酶活分别达到 45.01 IU/mL 和 6.89 IU/mL。
采用液态发酵法对该菌酶解稻草粉产糖进行研究，糖化率达到 40.2％。 
青霉 T24-2 经过 EMS 和紫外线复合诱变，结合纤维素平板选择培养基筛选技
术，获得纤维素酶高产诱变株 EZ30。与出发菌株青霉 T24-2 相比，诱变株 EZ30
的菌落形态变化不大，但在固态发酵条件下，诱变株 EZ30 纤维素酶产量和酶解
蔗渣的糖化率明显提高，CMC 酶活提高约 32.7％，蔗渣糖化率从 33.3％提高到
40％，但比活力都是 15.85 IU/µg 左右，表明诱变株 EZ30 纤维素酶活力的增高
只是酶量表达的增加，纤维素酶结构可能没有发生变化。 
在相同条件下，利用出发菌株 T24-2 与诱变株 EZ30 同时降解 16 g 的蔗渣，
以酿酒酵母将糖化液转变成酒精，酒精产量由 0.72 g 提高到 1.10 g。表明变株
糖化过程增加的还原糖是可以被酿酒酵母转化为酒精。诱变株 EZ30 经过五代传
代后，其产酶活性保持稳定。 



















The search and exploitation of efficient cellulolytic strains is the key step 
for the exploiture and utilization of cellulose resources. In order to obtain 
efficient cellulose decomposing microbes, the author isolated 6 cellulose pro- 
ducing strains from putrid straw, wood, soil, and cattle feces etc. On the basis 
of these strains, a high cellulase-producing strain was isolated through the 
experiments of decomposition of filter paper, identifying of cellulose-Congo 
red medium and liquid fermentation. The strain was identified as Penicillium 
sp. by its biological property and analysis of 18S rDNA sequences. 
The liquid fermentation conditions for cellulase-producing were studied 
extensively. The optimum conditions for cellulase production were abtained as: 
3% straw powder as carbon source, 0.25% urea as nitrogen source, 
fermentation at 30 oC and natural pH for 4d. The maximum activities of 
CMCase and FPA were obtained as 45.01 IU/mL and 6.89 IU/mL, respectively. 
The reduce sugar yield of saccharification reached 40.2%(w/w). 
A mutant strain EZ30 was isolated after several steps of EMS and UV 
mutagenesis. Its stability of producing cellulase is excellent compared to the 
original strain under the same culture condition. No difference was observed 
between the colonies of strain EZ30 and strain Penicillium sp. T24-2 on the 
plate compared to the original strain, the CMCase produced by mutant strain 
increased from 158.52 IU/g to 210 IU/g and the reduce sugar yield of 
saccharification from 33.3% to 40%(w/w). The two cellulases exhibited 
similar specific acticity(15.85 IU/µg). It hints that the mutant strain could 
express more enzyme under same culture condition. The research results 
suggested that mutant strain EZ30 is an effective cellulose-decomposing strain, 


























































第一章 绪 论 
天然纤维素原料是地球上最丰富的可再生有机物质。全世界通过光合作用产







皮壳一项，每年就达 7 亿多吨，其中玉米秸秆占 35％，小麦秸秆占 21％，稻草








































秸秆           无机物（粗灰分）  真蛋白质 
         干物质           粗蛋白                 
                                   其他含氮化合物 
                 有机物                           纤维素 
                                      碳水化合物  半纤维素 
                          非氮化合物              木聚糖醛酸 
                                      无氮浸出物：木质素 
图 1-1  农作物秸秆的主要组成 
Fig.1-1 The component of straw 
纤维素是 D-葡萄糖以β-1,4-糖苷键结合起来的链状高分子化合物，在常温
下不溶于水、不溶于稀酸和不溶于稀碱。纤维素分子含碳、氢、氧三种元素，其
中碳含量为 44.44％，氢含量为 6.17％，氧含量为 49.39％，其化学式为 C6H10O5,













































































































































































































    不同来源的纤维素酶的理化特性和催化活性都不尽相同，酶分子大小范围很
广。内切型酶的分子量介于 23～146 KDa 之间，如真菌的 EG 有两种异构酶 EG I
和 EG Ⅲ，EG I 分子量约为 54 KDa，EG III 约为 49.8 KDa。外切型酶的分子量
介于 38～118 KDa 之间，如木霉的 CBH 有两种异构酶 CBH I 和 CBH II，CBH I
分子量约为 66 KDa,CBH II 约为 53 KDa
[18,19]
。 
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